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(54) Applications of gamma globulin-rleh plasma protein mixtures of animal origin and process 
for the preparation thereof 



(57) The tnvQntton concen» applications of mix- 
tures of gamma globulin-rich plasma protelne o* animal 
origin for the proparation 0l medicinal composlilonc, 
food and dietary preparations: [a] suitab^ lor the pre- 
vention and treatment of Qasirointestinal disorders In 
l^uman beings and animals; (b] suitable lor improvine 
the immunolagical state ol human beings and animals: 
[c] suitableforthe trsatmsni of mBlabsorption processes 
in human bsings and animals, and [cQ suiiable for the 
treatment of clinbal oondiiions accompanied by malnu- 
tritian in human beings and animals and a process for 



the praparetion of the above mbcturea comprising dilui- 
ing a tlret gamma globulh concentrate in water at a ratio 
of 1:7 - l:ni; adjusting the pH to 3-B; adding polyethyl- 
ene glycol at a rate of 2-6 wt%; cenUtfuging at an accet- 
eration of 3000-11000 g to give a first clarified gamma 
globulin-rich fraclton, which le eaparated; adjusting the 
pH thereof to 6-9, adding of afofther amounl of polyeth- 
ylene glycol at a rate of 6-12 wt%; eantrff uglng lor a sec- 
ond time at an acceleration of 3000-11000 g to give a 
second Insolubiiizedf taction, comprising mainly gamma 
globulin end a second clartfled fraction, which are sep- 
arated. 
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Poseriptlon 
tr.Mfir*ih^ Invention 



one prior cBnlrtfugatlon opansfion. 



human plasma. In wh«:h P^'V-^JV^"; 9^=?,'S«i^9% purlty u^lng a chromirtogmphic sysi«m. 
albumin traction concentrate. ^finalj^^fj^^^ ^t^otf fo^ Ptosfna^^cffanat/bn". Gudda . W. & 

[0004] in 'A Hoat ^°(y«^J^«"-.°<>^^^^,t'*c^^%^^^ « deseribed a Tradlonatlon process starting out 
K HuU Fofia Ha^m-tol.. Lelpzte lOQ 0^ ^ f.lJ^.t'^e p^^w described, fractionation staps v,hh PEG 4000 

Albumin, Plasma Substitutes and Plasfnapher„l«. "^'^^'';r/^„ " ^ ^ human albumin tor therapeutic u in 
5SXo5..^2. th.™ is doecrlbod « '^f^"^,^^ '^n^ ^000 and ih, U« ot capryllc acid. 

beings, by way oj '"i-^^""- Ji^^S,"^^;^^^ and high purRy aibumln traafons^ 

lamperaiura and ethanol are <^«^®«'' ^'^^SSlIh./fanfi G/Vco/- Mao. Y.L. K.C. Ingham & M. Wicl^ertiauser. 

here /s citad a tecilonatlon procosa on ^^'"S step* In chromatographic column., 

described. PEG 400016 used 1or a fifsi^a^^olto^^I^^^ PotyfeWyl^ne glycol)'. 

tOOOT] m -Opamlzatfon for ^'«ft% f t^*^^;^^ 35 958-962. there .s dMcrlbad a plasma trac 
Ue. Y.2.. T Alshlma. S. Nalcai & J.S. S,m *»• ^^g^-^^S^^T-^^ p'eq 4000and sodium chtoflde concentrations 
. tlonation pmcess carried oul on ''^^'"f^f ^^^j^^^Jf^,;^^^^^^ fibrinogen, irr^r^uno-globulins and albumin, 

and at cenain pH valuas. it ^ P"^'^!;;! "^^^^^^^^ ^ a Roi Jravo: Vox Sang 23. 107-11 8 (1 972) 

obtaining high purrty albumin fmm human Pf^^^^\l°^Zg p\^^ SubsGquantly, the albumin « pre- 

Archives of Biochemistry and BOP^VS." 1 34. 279^84^ (196^^^^ p^nfrcaiion-oi the Immuno^lobuUn^tch fraC.on 
^na, go., or rabbit plasma -^^^^^^'^^^^^^^^ 
so After desalination by dialysiB. me traalon was suosequen y 
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od and U»ln9 PES «.» to,..." with f« " ' '"P—-' 

oJ^nrgcIi Of rabbit) plasma arxd ^^^ledlng « « a fi«i ^^^^-^.^g p.^^elns con.a.ned 

"iimrr-T"*'^*' ... 

«n«fi«i6 a mbnure a« plasma proteins of animal ongm having 

roo17l It IS an object oflhe invenlion w provide ^^^^^^^J^^^J^^osm^^ food and dietary preparaxions: 

rixo.lng the Immunological Stat, of ^;"r,^^^8!,niS^,'^;t pi eyndfofn--. f^Jrectonr diarrhoea of avitoimrnur^e 
Z^m hurr^n brings «id ^l^' P^*^"^^^ ^rc^ the panoroas; wide par«reatlc resection: rnesenteric 
origin: lymphotria; post-gasireciomy ateatorrhea. ^'^^ ^^ .^^ ^^^i^ ,or the treavnent of d.mcal 

vawu ar Inaufficteney; amyloidosis; sclefodermia. 'f^^Ji*^^^^^ uteeraiive colitis; Crohn's disease: 

Bccofttpanlod by rnalnUtritlo^ "^'toreri^ ijectlcus medical pathology involving 

rer^^ro^^lro!;^*.^^^^^ 

Bering patient growth. ^ „^-rav,,v obtained from porcine, bovine, goal, equine and ovine pUuma. The use 

biotlcs. .^,.„„tfaTB of the gamma globulin (raciion o( over 90 w\%. 

?S231 aleo an oble^ «>- 'nv^'^"^" ;T"epSon^^^^^ by way of a process significant^ 

einc. in such case smaller amounts are '-^^^^'''^['''^^^^ techniques, This cbiect is achieved wUn 

.5 reducing Ihe production coet in compar^n concentrate Is diluted in water in a first 

a process of the type first mentioned ^^^'^^^^naX^^^^^ P» said first mixiu re is adjusted tor the 

cc^centrate: water ratio ranging from 1:7 - 1 .11 . f^J'^^^^^^^ 2 to 6 wl% of poVcthylene glycol relative to 

fl,., tlm= a value ranging from 9 - B. 'l^^'^^T^J^^'^l^. ^^^M mixture Is centrlfuged tor a first time at an 
second rru^cture is added thereto gMng \ f '"^^J nso«^^^^^ globutln-rich traction and e first darfied 
acceleration ranging from 3O0O to ^^^^^^ pH ol said gamma giobu.in.lch Iraclion >s 

gamma globulin-rlch faction, both fir»l ^^^^^^J'f '^^Vt^^ a°o"rt^> '^'^^'^^ '° poVethylene glycol is added 
Idlustod fore -econd time toava^uoreng.n9Uom^^ , „^ ^«,ure. fvH said t^^^^ 
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gradient 

Jl.»tmted D rirri on9ttti«'">^""g^ ^.orvTrates panicularlyol porcine origin, for 

sgg are foodstutis used ""f proteins trom Ihese sourcaa. ,^ ^^^^ be 

sTn- does r«t cause Immundoglcal '^If ^P'^fi^^'r^TaciWlc/ Iccalty In th. iniestinal passage^ 
ESS =1 toTweis^I « bWh. torn M'"' SdS. pS^undetgolns cnemoiwapy i" c»™r 

" Locs L-'a?S^^ °' ^ "'^'^^^ rs^^rStr S ct gastrolnteslindflorHorredact on 

H ^orocesses o1 QasifomiBStinaJ cJlsordere. such as f ^^/'^"J*^ . -^j, bioaeiMty o1 such molecules. 



EP 1 044 690 A1 



actlvitvaoainsi The eubclMSBs of palhogena which cause the gastrolnte*^^^^^^ 

mS app.lc»tions er« a^appropriate tpr pets. Th. microbiological quality of meir food la tower ihen iha: 

S hoLn^ci" d above an is duo to (he fact that th. food i«ualhr remain, in tha feeder tor many hours ai room 
rimp^rurrwher^by bact«rial growth may develop under such conc«V,o^^s, and rr^ cause inteBUnal infections. The 
Z'^^^pZTZr.mlo^vY.rilwm hyperlmmunlzed animals (or the treatment ot these 3a.troInte«t,nal .nf.ct,on« 
T^nJuZx because JTe high coat invoked in euch therapy, a. well as the lack of a prease dagnosa of such 
Infection Therefore the a« of broad bacterial and viral spectrum Immuno^obulin concentrates, particularly those of 
porcine ortgln. Is an economical and viable alternative for use in reducing ths seriousness of gastrointestmel .nf ections 
and recovering the enimals' irrtesOnai balance, as well as a preventive use in animals having chronic mfertrens and, 
thergfore, poor Intestinal Bbaorption. , ^ ' 

[00371 U Is 8 regular practice to Include powdered plasma In the initiation and weaning diets of farm animals, partic- 
ularly pige. Thl9 aJtords benefits ^Ah regard to growth and roducilon of diarrhoeas and mortali^ in this period of life, 
such benefiia hawe been ftssociated in the scientific (iterattire with the immono-globulln Traction present In the powdered 
plasma, whereby the use of an Immuno-globutln-fU^ fraction in ^e feeds admin'ustered aithese ages wlU have a higher 
eftect to that caused by the whole plasma. Pigt belong to a group of mammals bom immunodeftelent which need to 
ingest the maternal colostrum, ftch in immuno-globullns, lo ineorporata passVe Immunity hto their organism. "This must 
occur during the first 24^6 heuis oT life, which l6 when there fe an intestinal permeability to macromoiecutes. whereby 
part of the immuno^tobullns ingested In the colostrum will pass into the sucking animal's blood, providing it with passive 
immunity for the first week*, until the animal is capable of generating its own immunitafy system. 
[003S1 Nevertheless, the supplies of immono-globulins as subaUtoies lor the maternal colostrum Icnown on the market 
are based on bovine imnfiuno-gtobuRns. The (adt of using porcine origin Immuruj-globuBns represents an advantage 
over the use of bovine Immuno-globulina. since the action time in blood of bovine Immuno-giobulins te substantially 
Inferior to that of porcine Immuno-gtebulins. whereby the passhf© immuniy of the sucWng animals is Improved during 
the first 24 tu3u re of lite. 

[0039^1 In some applications, tt Is convenient to have plaema protein mixtures containing gamma globulin concentra- 
tions of over 90%. 

£0040] Nei^eithelBss, in other applications, ills suffteient to have ptasma protein mbctures containing gamma globulin 
ooncentrailons, relative lo total proteins, of over 25%. In these eases, said mixtures may be prepared in a cheaper 
way end, additionally, these mixtures retain other proteins, ps^as. vltamine end growth factors ot high value and 
which are removed in the plasma protein rruxiures whose siamma globulin content ie over 80%. 
[0041] For a better understanding of the invention, there are disclosed hereinafter egamples of the diverse steps at 
the process of the Invention, with inclusion of steps prior to the preparation otthe starting material, 



Separation of first tractions from animal ptasma 

[0042] 1000 kg of unhaemolized porcine plasma were charged in a work reactor at 4*C and pH 7.7. Stirring was 
applied at SO r.p,m. and S3.te ot hydrochloric add were added, whsreby the pH waa lowered to 4.5. SS kg of 
40 polyethylene glycol (PEG) <U)00 were added, whereby the mixture contained 6 wi% of PEO, The pH was readjusied 
to 4.5. The reaction mbciure was left under stirring for S hours and the^eafter was eerrtrlfugad in s coniriluge at 9000 
9, wltha bowl for reiaivering the concemtaied fraction therein. After centrifugatbn. 33.7 leg were obtained of a flbrinogen- 
rich traction and 105Z kg of a clarified fraction containing the remaining soluble proteins. 

[0043] After rsrjjoval of the polyethylene glycol, the clarified traction had a gamma globulin conceniraiion, relative 
« to total proteins, ol approximately 30%, 



Example 2 

Treatment of the clarified traction otrtained 

[0044] The 1052 kg of clariiied fraction prepared eccording lo Example 1 were held under constant stirring at d'C 
and the pH wae adjusted to 7.0 oy addition of 33.32 kg of sodium hydroxide. Thereafter. 89.2 kg of P6<3 were added 
to maintain the wi% at 1 2, the pH being adjust d orwe egain to 7.0. The mixture wae loft under conslant stirring at tht 
temporatur Indieat d tor 5 hours. Thereaftcf, tno mlxlure was centrlfuged in the same centrifuge as mentioned In ?he 
SS previous example and 1093 kg of a new clartfl d fraction and 54.8 Kg of a garwna giobuiln-rich concentrate wore 
obtained. 

[0045] Thl9 gamma giobolln-rlch concentrate had 8 gamma globulin conceniraJian relative to total prof ins of ap- 
proximately 50%, 
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example 3 

Tf^atmenl of tho oamfTia otob unn-fleh coneemrata 

s 10046] To the S4..8 leg of gamma globulin-rtch concentrate obialnecJ accorcUng to the previous example were added 
A93 kg of water (oonc6r>Uale:watsr ratio -» t:9). The pH was adjusted to S.O by addition of 7.7 Kg ol hydrochloric sc.d 
and a further 32.S kg of PEG wcrt added to keep the PEG concentraUon al 6 wi%. the pH being adjusted again wnh 
hydfochioric acid. Ih9 mfcflUfe was heW undar constar^t stirring ai 4"C for S hours, after which It was centrifugsd In a 
centrltuga of th«s type Indicated In the prenAoua examples. After the ewntrifugaiJon prooaes, 17 kg were obiainec of a 

TP beta globulln-rlch "msolublteed traction and S52 kg of a clarified gamma g1obu(in-rich fradbn. 



Example A 

Treatment of tha new elarlded fraction obtained 

IS 

£0047] To the SS2 kg of the clarffied gamma globuBrt-dch fcadion obtained according to the previous example there 
were added 4.6 kg of sodium hydroodde. whereby the pH thereof vjas adjusted to 9,0. Furthermore, 38 kg of PEG were 
added, whereby the proportion of PEG (bearing in mind the PEG confined In the fraction) was held at \2 wt%. The 
pH was adjustod again »o 8.0. Tha mixture was held under constant atlrririfl at 4'C for 5 hours, after which it was 
so csr>trifuged In an apparatus of the type meniiened aboy« and ihus S50 kg of a clarified fraction and 30 Kg of a Iraction 
having a high gamma globulin content ware obtained. 



g^cempte 6 

2S Treatment ef_flie filqh oamniq okabuUn content fraction 

[0048] The 30 Kg of the high flanvna globulin oont«nt fraclnn obtained according io the previous example were 
dissolved in water by addition Of 60 kg of water (ratCo V2 by weigitt). The pH was adjusted to 6.0. Once the mtxturo 
was perfectly dissolved, it wee dried in an atomizer (spray dried), by removins the water contained in the Gquid product 
30 by subjecting It to transportation with high temperature air (1 SO'C at the inlel and 1 QO'C at the outlet) for a short period 
of time, whereby the water was evaporated without affecting th« eoiubiltiy of the protein M be dried. The powdered 
product was finally packaged. The characteilsttcs of the powdered product obtained wars: 



HutnlcUly 


< 10% 


Protein 


90 ± 2% 


Ashes 


<2% 


Insoiubles 


<2% 


Standard prateinogram % (relative to 




protein) 




Albumin 


1.0% 


Alpha globulin 


6.3 % 


Beta globulin 


- 4.0 % 


Gamma alobulin 


90.63 % 



[0049] The utility of the compositions to which rolorenea la made may be due in part to Ihe fact that the product 
ss prepared according to the process of the invention may contain IgM. transferrin, cellular growth factors or alpha 2 
macrogl buiin. 
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Claim 

1 Applicatjons of mijciures of gamma olobulln-f ich plasma proteins of smlmal origin having a gamma globulin coment 
ot over as wt%. for the preperttlon of m(>diclnal compoaitione. food and dietary preparations suitable (or the pr - 
vention and treafment of gaatretitwtlnal disorders In human bsmgs and animals. 

a. Appricatons of mbctures of gamma globunn-fich plasma proteins at animal origin having a gamma globulin conlcni 
of over 2S v«%. for the preparation of mocJicinal composWons, food end dloary proparatbns suitable for Improving 
the knmunologleat state in human beings and animals. 

3. Appncaiions of irtxiuras ol gamma globuBn-rich piaama protelna of animal origin havfrig a gamma globulin content 
of over 25 wt%. for the preparation of medicinal compositions, tood and dietary prapareiions suitable for the ireai- 
m9ht o( malabsorption processes in human bolngs and animals. 

4. ThB appfication according to claim 3, charactarizad in that said mlsabsorptlon procai««s are: small intestine syn- 
drome; refractory dtarrhoaa ol BUtolmmuna origin; lymphoma; post-gastTectomy steatorrhea: caiclnoma o( the 
panewac; wide pancreatic resecfion: masenteric vascular Insufficiency; amyloidosis; sclerodarmia; eosinophilic 
emorttls. 

5. Applications of miannre* ©t gamrm globufift-rteh plasma proteins of animfl! origin having e samfra globulin content 
ol over 25 Wl%, for the preparation of medicinal compositions, -food and dietary preparations suhabte for the treat- 
man! ot clinical eondillons with malnutrition In human behgs and anbnals. 

fi. Hie application according to claim 6, chametorized in that said clinical conditions are: ulcerative colitis: Crohn's 
disease; cancerous cachexia for chronic (snteritis caused by chemo- andtor radiolheiapy; Infectious mediesi pa- 
thology Involving severe rnalab^orpXtoo; aids; cystic fibrosis; Jowflow entarocutaneous fistulas; and infantile renal 
insufficiency cndar^erlng patient growth. 

7. The application according to at least one ol claims 1 to 6. characiBft^ed In thai said ptaama proteins are bielnect 
from porcine, txTVlna, Boat, equine or evins plasma. 

8. The application according to at least one of claims 1 to 7, characterized in that said medicinal compositions, food 
and diaiary prapsraibns may be used dissolved in water, miU^ juices, yoghurt or other foodstuffs. 

9. The appllcallon according to claim B, characterized in that said other foodstuffs are humanised milk, paps or other 
baby foods. 

10. The application according lo at least one of claims i to 9. characterized in that to said medicinal composiilona, 
food and dietary preparations there may be added any variety of fibres, preblotic, probiotic products, vitamins or 
minerale, 

1 1 . The application according to at least one ol claims l to 10, characterized In that said medicinal compositions, food 
and dietary preparations are preferably used with the adminisirailon al antibiotics. 

12. The application according to el laait one of claims 1 to 11, charaaenzed In that said mlMures of plasma proteins 
are of porcine origin and in that fliey ar« applied for the trsatmont of human beings. 

13. The applicalion according to at least one of claims i lo 12, eharaeterfzod h thai said gamma globulin contonl Is 
over90wt%. " 

14. A process for tho preparation of mixtures of plasma proteins ol animal origin having a gamme globulin content ol 
over 90 wt%, without the ubb of chromatographic columns, from b first concentrate, the gamma globunn/proteins 
ratio ol which Is over 3Q wt%, said first concentrate being derived Irom animal plasma which has been subjcciod 
to el least one prior ccntrifugafion operation, characterized In that p] said first concentrate is diluted in wacer in p. 
first concentrate: water ratio ranginglrom t-.7 - , gtvlngafirst mixturfi; (111 »ho pH ol seid First mlxturo Is adjuetBd 
for the first time lo a value ranging from 3 - 6. to give a sscord mixture: {III] from 2 lo 6 wt% ol polyetnylone glycol 
relative to said second mt;rtur» is add«d thereto, giving a third mixture; [tv) said third mixture is cemrifoged for a 
first time at an acceleration ranging from 3000 to 11000 g, giving a first InsolubiDzod beta globulin-rich traction and 
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aflret clarffied gamma globulin-fteh (racttan. bcslh first fraciiona being separated; (vj the pH oJ said gamma globulin- 
tlch traction Is adjusted for d second tim* to avaluo ranging from 6 to 9 to gh/e a ioufih mirture, to which poly8thy)ene 
glycol is Bddad lo a wslghi preqjortten ranging from 6.12 wt% relative to «aid teunh mhciura, to provide a fifih 
mWure; [vll said Wlh miaore fe centrifuged for a second time ar an acceleration ranging ffwn 3000 - nOOO g to 
give a s9cond inaolublllzed traction composad mainly of gwnma gbburm and a second clariflwd fraciion. both 
edcond tractions being separatad. 

15. Th8 pfooesa Bccordlf»g to claim 14, characterized In thai said artimal plasma la porcine, bovine, ovine, equine or 
goat plasma. 

16. The precsss according to claim 15, charaeierfeod in that said antmaJ plasma is porcine plasma. 

17. Th« process accoiding to al least one ol daims 14 to 16. chBractarlzad In that said second insolubltead fracti n 
is dissolved In water at a second insolutjllsed fraclionAvater ratio ranging trom 1;2 - 1 :S. the pH te adjustod lor a 
third time to a value ranging from 5 to 8 and tho Itactlon Is dried. 

18. "Hie process eccordlng to claim 17, characteriicd in that said drying Is effected In an atomlrer. said second Insol- 
ulsilised traction being eutjjected to a high temperature air flow 

19. The process according lo claim 18, chsraeierlzed In thai said high temperature varies over a range of 160-25D'C 
ai the inlet and a range of 70-1 0(yc ta the outlet. 

20. The precssc according to at least one o( claims 1 4 to 1 9, chaiacierczsd In thai sad gamma globulin concentrates 
arQ suitable for preparation by a microeneapsuiation process. 

21 . Ths process according to at least one of da'mns 14 to 17, characterized In that said gamma globulin concentrates 
are prepared in liquid, tirozen, concentrated or dried form by a procase other than the one using an atomizer. 

22. Tha process according lo ai least one of claims 1 4 to SI , characterized In that said first adjustment b effected wttn 
hydrochloric or phoaphorlc acid. 

23. The process according lo at least one of claims 14 to 22, characterized in that said separation <s effected in a fitter 
press with a fltiartng pore sieve. 

24. The process according to at lea^i one of claims 14 to 20, charactenzed In that said separation is effected In a 
eer^trifuge having an acceleration of overSQQO g, 

26. The process according to claim 24, eharaelerized in that said centrifuge Is continuous. 

26. The process according to claim 24, characterized In that said centrifuge has an tmarnal bowl. 

27. The process according to at least one of claims 1 <t to 24, characterixed In that said second adjustment Is efTecied 
with sodium hydrwldo. 
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